THE influence of the house on the health of its inmates is no new theme. It has frequently been discussed in relation to surface density, (the number of houses or persons on a limited area), and in relation to the cubic space within the dwelling. I propose to-night to ask your attention to it from the point of view of the age of its inhabitants.
direction of the general death-rate-in other words, that the deathrate increased as the size of house diminished.
The element which was lacking in the 1901 inquiry I have now been able to obtain from the 1911 census, and the first scrutiny of the agedistribution suggested that a very considerable portion of the differences in the death-rate could be ascribed to the larger proportion of children in the smaller houses. It showed, for.example, that while 11 per cent. of the total population consisted of children under 5 years, in the oneapartment population they formed almost 19 per cent., and in the twoapartnment almost 14 per cent.; while in houses of three and four apartments and upwards the proportions were 7 and 4 per cent. respectively. A further point of importance emerged when the deaths were cast for these several groups of the population in the disclosure that even when corrected for age-distribution the death-rate of the population occupying four apartments and upwards was slightly under 12 per 1,000 (in a population of over 160,000), a quite unlikely, if not indeed a wholly impossible, rate in any mixed population living under existing conditions. Both together inevitably raised the question whether it was possible to get any nearer the true significance of the relationship between house-room and death-rate, and I propose submitting for your consideration some features of the analysis which was undertaken in the endeavour to throw light on this question.
Few words are necessary to indicate the volume of the material employed. The census population (784, 496) was taken as the central population of a period of three years, and the deaths were those occurring throughout a period of eighteen months on each side of the census date. The total deaths exceeded 39,000, and the aggregate population during the period exceeded 2,350,000. The age-and sex-distribution of the population occupying houses of the several sizes I have mentioned had been extracted for local purposes,' the ages being in twelve age-groups and the occupants of all houses of four apartments and upwards being taken together. The deaths were now similarly distributed, save in the first instance, those occurring in institutions and having no home address to which they could be allocated. To this I shall return.
Having reached this point, we were in a position to ask whether a comparison with the corresponding rates for 1901 afforded any information regarding the distribution of the reduction of the general s Census Report, 1911. Glasgow and its Municipal Wards. By the Medical Officer of Health.
death-rate which had characterized the period generally. In 1901 the death-rate for the city as a whole and for all ages and both sexes was 20'6 per 1,000; in 1911 it was 16'6, a reduction of over 19 per cent. Could it be demonstrated that this reduction had been shared in equal degrees by all sections of the population ? Subject to explanation afterwards I introduce the following quarters, 1912. What significance are we to attach to this reduction in the general death-rate by almost one-fifth in ten years? Before considering this, certain changes in the age-distribution of the population are to be noted. Between 1901 and 1911 the population of Glasgow increased by barely 9,000,1 but the increases were confined to age-periods over 35 years, save at ages 10 to 15 in males and 5 to 15 in females. In both the increase was purely nominal (01 and 0 69 per cent.), while of greater importance is the reduction at ages under 5, which in number amounted to 4,752, and represented a reduction of 5 per cent. on the 1901 population at these ages. In relation, however, to the total population this reduction was only about i per cent., and as during the last twentyfive years the death-rate of children under 5 has fallen from 862 to Within the area as at 1911. 2 A new Life Table for Glasgow, based on the mortality of the ten years, 1881-90, by A. K. Chalmers, M.D., D.P.H. 60 per 1,000 for boys and from 76 to 49 for girls, there is ground for regarding the decline in the death-rate of the last decennium as resulting to a considerable extent from a reduction in the rate among the inhabitants of the smaller-sized houses. This view is, I think, supported by the even greater decline in the death-rate of the institutional group, for, as we shall see, there are certain anomalies in the rates for the higher ages in small houses which arise, I think, from a drift of the sick and infirm among their population in the direction of institutions in later life.
In his address as President of the Preventive Medicine Section of the York Congress of the Royal Sanitary Institute, Sir Shirley Murphy approached this question of the incidence of the decline in the death-rate on the basis of the proportion of children of school age attending elementary schools, and regarded the evidence as suggesting not only that the decline in the death-rate in the total population might in part be related to improved environment, but that it was progressing more rapidly among the lower social grades. The preceding table shows a reduction which amounts to over 22 per cent. in our two-apartment houses, but falls to less than four in houses of four apartments and upwards. Our birth-rate fell by fully 12 per cent. during the decade, but the difference in the proportion of children under 5 in the two periods was less than 1 per cent., and difference in age-distribution alone will not account for the decrease. AGE-AND SEX-DISTRIBUTION. Meanwhile, in order to disintegrate the effect of age and sex, I insert the death-rates for males and females arranged in age-periods and grouped according to the size of house occupied.
Here the sexes, taken separately, maintain the features of their combined death-rate in relation to the size of house. Females at all ages have a rate of 25 per 1,000 in one-apartment houses; 16 in twoapartment houses; 11 in three-apartment houses; 9 in houses of four apartments and upwards; and 45 in institutions. For males the corresponding rates are 27, 17, 12, 13, and 37. At each age-period also, as a rule, the death-rate is lower as the house increases in size, the main differences being at the later ages when, as I have suggested, the drift to institutions has become established. The exceptions otherwise have usually an obvious explanation. For example, the rate for males at ages 35 to 45 in four-apartment houses exceeds that of three apartments, but digestive diseases are more prevalent, and phthisis reaches its maximum incidence in them. Phthisis also explains the higher rate in two-apartment males at ages 20 to 25.
Male v. Female Rate.-At the several age-periods also the male rate usually exceeds the female, the exceptions, however, being of some importance. In one-apartment houses the female rate exceeds the male at ages 15 to 45, and in two-apartment houses at ages 20 to 45. Puerperal fever and septic diseases prevail among females at these ages, while phthisis contributes partly to the excess at ages 25 to 45.
In three-apartment houses the excess is confined to ages 5 to 15, when the female phthisis-rate exceeds that of males. Generally, therefore, the analysis, I think, warrants the suggestion that the variations in the death-rate at all ages associated with houses differing in size are not to be explained by simple differences in age and sex constitution.
THE DEATH-RATE AS TESTED BY A STANDARD POPULATION.
But in order to get rid of the discrepancies arising from differences in age-distribution and to get all four groups of population on a fairly comparable basis, I have adopted the test of a standard population with the age and sex distribution of the whole city, and applied to the several age-groups constituting it the death-rate ascertained to exist at corresponding ages in the various sized houses. Calculated in this way, the differences become more intelligible. In 100,000 persons with the age and sex distribution of the whole population, the following differences emerge in association with the varying size of house. 
829
...
613
..
454
2,026
We can now place the several groups on an approximately uniform basis with the following results: CALCULATED DEATHS. 
16-6
It will be observed that the rates for the two, three, and fourapartment houses are little altered in the above arrangement. The one -apartment rate, however, is reduced by 22 per cent., and the rate for institutions by nearly 8 per cent. Even so, however, a population of 100,000 with the age and sex distribution here assumed would, with the rates obtaining in one-apartment houses, yield 2,014 deaths annually; in two-apartment houses, 1,683 deaths; in three-apartment houses, 1,263 deaths; and in houses of four apartments and upwards, only 1,032; while in institutions they would number 3,657. These are substantial differences, and indicate very fairly, I think, the varying degrees of resistance to fatal disease presented by the several groups of populations we are considering. In this relative sense I believe them to be strictly comparable; but at the same time none of them are, I believe, to be regarded as absolute rates, if for no other reason than that in a stationary population, even the one-apartment rate would imply an expectation of life at birth of 49 years, or nearly five years more than the corresponding expectation for males in England and Wales, and only something less than four years below the expectation in the selected healthy districts according to the last English Life Table ( [1891] [1892] [1893] [1894] [1895] [1896] [1897] [1898] [1899] [1900] . I am disposed, however, to think that the one-apartment death-rate is understated, for you will observe that contrary to the almost uniform decrease in the number of deaths at each age as we go from one to four apartments, the male deaths in two-apartment houses at the ages 25-35 and 35-65, and the female deaths at ages 65-75, exceed in number these in one-apartment houses; while at ages 75 + in both sexes the one-apartment, population has fewer deaths than any of the larger-sized houses. And the institutional rate, composed as it is very largely of deaths in Poor Law hospitals, suggests a popula: tion recruited largely from sick and infirm people.
In any case, the question has been answered in an analysis of the admissions to the institutions of the Parish of Glasgow during eight weeks of the present winter, kindly supplied me by Mr. Motion, Clerk to the Parish Council. During this period the admissions numbered 2,393, of whom 743 had houses of their own, 364 were from one-apartment, and 346 from two-apartment houses, while the two-apartment population is more than three times greater than the one-apartment. Can these differences be ex.plained?
Writing some years ago one would have been disposed to leave the inquiry at this point, and to have suggested that if the contrast did not completely establish the case against the smaller-sized house an appeal to the diminishing cubic space per inmate, as the number of rooms decreased, would supply what was wanting in the argument. All this is in a sense true, but the test of the uniform population has shown that the interval which separates the three from the four-apartment death-rate (18 per cent.) is relatively greater than the difference between the rates for the one and two-apartment population (17 per cent.), if we are to accept 20 per 1,000 as the true death-rate of the smallest size of house. It is to be remembered further, that in the population we are dealing with 66 per cent. of the houses are of not more than two rooms, and that 62 per cent. of the population inhabit them-that in six only of our City Divisions (or Wards) is the proportion of one-apartments below 10 per cent.; that in nine wards they form from 10 to 20 per cent., and in six wards vary from 20 to 30 per cent. of the total houses, while in five wards the proportion is above 30 per cent. The smaller-sized houses are, therefore, distributed throughout the City in varying proportions, and their room density reaches a high average.
It is an old observation in Glasgow that the number of occupants per room increases as the number of rooms decrease, and during the period we are considering the average number of inmates in one-apartment houses was 3'2, varying, however, from 1'8 to 3'5 in the different wards; in two-apartment houses the occupants average 2'4 per room; in three-apartment houses P7, and in houses of four apartments P3.
I now propose to ask to what extent the influence of these varying conditions may be traced in the causes of death among the several agegroups, according to the size of house which they occupy.
THE CAUSES OF DEATH AT AGES UNDER 5.
I select the causes of death at these ages for further inquiry because of the importance attaching to them as indices of insanitary conditions. The following general statement shows the rate per 1,000 from all causes at these ages: The contrast in the rates at each age-period associated with the house groups here shown is sufficiently striking, but what seems to me of almost equal significance is the rapid improvement in the rate at ages 1-5 in three-and four-apartment houses. Under 1 year the four-apartment rate is still equal to one-half the rate for one-apartm-ents, but during the next four years of life the resistance of the child in three-and four-apartment houses to fatal disease increases so rapidly, or the risks of contracting infectious disease are so diminished, that the death-rate among children in three-apartment houses is less than one-half, and in four-apartment houses only one-fourth that of oneapartment children.
If we attach a numerical value of 100 to the infant death-rate in each size of house, the one-and two-apartment child has still during the next four years to encounter a risk which can be represented by 19 and 18 respectively compared with 14 and 10 in three-and four-apartment children. A consideration of the causes of death at these ages may throw some light on the factors which produce these differences.
CAUSES OF DEATH IN INFANCY.
If we represent the one-apartment infant death-rate by 100, then the two, three, and four and larger houses may be stated at 78, 61, and 49. Can this difference be ascribed wholly to housing conditions affecting the child directly ? In the endeavour to find an answer I have taken out the rates for thirty separate causes of death, and two other groups to include cases where the causes of death were unknown, or were not further analysed.
It was submitted in evidence to the Committee on Physical Deterioration' that " in no single case has it ever been asserted that ill-nourished or unhealthy babies are more frequent at time of birth among the poor than among the rich. . . . The poorest and most ill-nourished women bring forth as hale and strong-looking babies as those in the very best conditions. In fact, it almost appears as though the unborn child fights strenuously for its own health at the expense of the mother and arrives in the world with a full chance of living a normal physical existence." If one applies to this the test which is afforded by the ability of the child to lead a separate existence apart from its mother, one finds, on the contrary, quite definite evidence, I think, that children do not enter life with an equal chance of surviving, and that the chances are least in the smallest size of house. Among the causes of death of males under 1 year the rate for premaeture birth in one-apartment houses is equal to 30 per 1,000; in two-and three-apartments it is 24 and 25 respectively; in four-apartments 20, and in institutions 41. In the case of females the corresponding rates are 24, 21, 14, and 20; but the institution rate is 68 compared with 40 for females. These differences are not due to any direct influence which the smaller houses exert on the child after birth, but to a combination of influences acting on the mother during the Minutes of Evidence, p. 31, question 556. ante-natal period at least, probably during the whole antecedent period of her life, and impairing, I believe, her own health and the vitality of her offspring.
A priori one would have been disposed to suggest deficiency in food and rest as being included among the deteriorating influences directly affecting the mother. Experimental feeding of pregnant animals might be appealed to in favour of the suggestion of deficiency in food supply. Evidence of a more direct character is, however, available in an inquiry into the dietary of the labouring classes in Glasgow carried out during the past year by Miss Dorothy Lindsay, B.Sc., formerly Carnegie Research Fellow in the University of Glasaow, and contained in a report recently issued by the Corporation. Her observations bear so directly on the inadequacy of the dietary which prevails to an unknown extent among the population in whom the excessive death-rate from prematurity occurs, that I quote from her observations on sample dietaries in families with regular wages under 20s. per week. Miss Lindsay observes: "In this section, which embraces those who may properly be called poor, not one diet reaches the minimum energy value of 3,000 calories," and, she adds, " the children are nearly all small and light in weight." It is beside the point at the moment to inquire whether this insufficiency in dietary is concurrent with other causes of inefficiency in the parents; my purpose is rather to suggest that it constitutes a handicap on the life of the child at birth, and that it becomes of importance to discover whether this handicap is extinguished by the excessive death-rate from prematurity, or is reinforced by the external influences into which the child is born. Is there, in point of fact, any evidence that in the later period of childhood he is more prone to diseases which are not the mere accidents of infection than a child born under more favourable surroundings ?
In Glasgow respiratory diseases are slightly more fatal to infant life than diseases of the digestive organs (29 and 28 per 1,000 births for male, and 24 and 21 for female infants), but I take the latter group first, because the diseases of which it is composed predominate from the second to the sixth month of life, and probably more accurately represent the field in which the child carries on the struggle for an independent existence. I place the rates for the diarrhceal group, and for other diseases of digestion separately, and combined. The outstanding features of this comparison are, I think, the exaggerated prevalence of what may be regarded as the results of food infection in the smaller-sized houses, and the more uniform distribution of the rate ascribed to th6 other forms of diseases of the digestive organs. With regard to these latter, however, which may be regarded as due to a low standard of innervation, I suggest that part at least of the difference is consistent with a continuance of the handicap which in the earlier months of life found expression as prematurity because, while at ages 0 to 5 the excess in the smaller houses is quite marked, from 5 to 35, and again after 65, the relationship is reversed, and the higher rates tend to fall on the larger houses.
DISEASES OF THE NERVOUS SYSTEM.
This view gains some support, I think, from the variations which occur in the incidence of diseases of the nervous system other than non-tubercular meningitis and cerebral hoemorrhage, which latter is, however, not properly a disease of the nervous system at all.
Until the completion of the twentieth year in both sexes the higher rates tend to prevail in the smaller houses, but after this age there is an increasing tendency to find the one-apartment rates exceeded among the inhabitants of houses of other sizes, and to become associated with a change in the type of disease from the convulsive to the degenerative variety. Owing to the differences in age constitution, however, these variations are obscured in a statement of the rate at all ages. MALES In relation to house-incidence, the principal disease of this grouppneumonia-presents an almost complete contrast to the groups we have been considering. At each age-period almost without exception the higher rates fall on the houses of one and two apartments. It would therefore seem to be a disease entirely of environment and climatic conditions, resembling in its behaviour, indeed, those of a more definitely infectious type. In infancy the rate for the larger houses is equal to two-thirds that of one apartment, but a greater interval separates the rates from bronchitis. and is probably related to the increasing air impurity in houses of smaller size. In order to cover the age-period of greatest susceptibility, I have included the ages 0-5, and in them there is a definite grading in relation to house-room with the exception of cerebrospinal fever, the house distribution of which (in the period under review) was apparently quite erratic. The rate of " all ages " was greatest in one-apartment houses, but no fatal cases occurred in them after the age-period 10-15: it was less than in two-apartment houses at ages 0-5; whereas fatal cases do not appear in houses of four apartments and upwards until the age-period 5-10, and they continue till the age-period 35-65.
TUBERCULOUS DISEASES.
In the circumstances of the movement considerable interest attaches to the house distribution of diseases of this class. From pulmonary tuberculosis the overhead reduction during the decade has been about 25 per cent., and this is fairly maintained in each class of house, save in four apartments and upwards. For Directly, however, we distinguish between the sexes we find that the female rate at all ages is higher than the male in houses of one and two apartments, and generally that in one-apartment houses it is below the male rate only at ages 20-25 and 45-75, and in two-apartment houses at ages 1-5, 20-25, and from 45 upwards. An excessive drift of male consumptives at these ages to parochial hospitals might tend somewhat to explain this excessive female incidence in houses, but there is no evidence of this in the institutional death-rate, which shows, indeed, a continuously excessive female rate at ages 5-55, save between 10 and 15, and again from 25-35.
In three-and four-apartment houses the rate for males of all ages exceeds that of females. In three-apartment houses, however, the female rate exceeds the rate at ages under 20, while in four apartments the female excess occurs only at the period 5-10, and again over 75. Applying the test of our standard population to these rates, the association with the house appears to be quite definite: I have placed the corresponding figures for tubercular meningitis and abdominal tubercle along with those relating to pulmonary tuberculosis because they seem to me to supply part at least of the answer to a question which frequently puzzled me-I mean the apparent lack of parallelism between the local distribution of pulmonary and the other forms of tuberculosis. When tested by the standard of a uniform population, however, they fall into line with the distribution of phthisis. CANCER (MALIGNANT DISEASE). The absence of association between new growths of a malignant character and housing, in the sense we are at present dealing with it, has not escaped attention in the past. In the present inquiry the rate for each -sex at all ages in houses of three apartments and upwards is -higher than in one and two apartments, but lower than in institutions.
At ages under 25 its distribution is irregular both in relation to age and housing, but it appears as a cause of death at every age-period thereafter and in every grade of house. At these ages the rate for males in oneapartments is lower than in larger houses, save from 35-55. In oneapartment females, the chief exception is at ages 45-55. In three-apartment females, the higher rates which properly belong to the later ages would appear to begin a decade earlier-i.e., at ages 35-45. The number of deaths in institutions, however, which cannot be allocated, but which occur among persons largely recruited from the one-apartment population, would probably affect the relationship of these rates.
SUMMARY.
In endeavouring to summarize the results of this inquiry it is pertinent to ask whether the several groups of population we have been considering can be regarded as in any way permanent sections of a population. I think the death-rates which prevail among them forbid an assumption of this character. They are too low. They are not the rates of a stationary population, but to my thinking suggest an ebb and flow of families caught in successive waves of good or evil fortune. This interchange we have seen is actually taking place to a recognizable extent in the case of the one-and two-apartment population and the Poor Law. To what extent it is also in progress between the occupants of three and four apartments and upwards there are no present means of determining. That they do occur is, I think, evident from the low range of death-rates which the larger sized houses present.
* It may be urged that selective forces are in operation determining the movement of population in the direction of a particular size of house and that these rather than the surroundings in which they are recognized are the determining factors in the death-rate. I think the inquiry suggests that this is the case in certain diseases of digestion and of the nervous system. It is otherwise with regard to infectious disease. Here the element " house " predominates, I think, for the death-rates per 1,000 from the principal infectious diseases of childhood and pneumonia at ages 1-5 are sixteen and six for one-apartment houses, twelve and six for two-apartment houses, but only seven and two for three-apartment houses, and three and one for four apartments and upwards. Before reaching these ages, however, the children born in the smaller sized houses display evidence of a serious physical handicap, which I have endeavoured to illustrate by the difference in the rate of prematurity in the various types of houses. These differences are, I think, to some extent related to the food supply. I have suggested that the handicap is not extinguished by the high rate from prematurity, but may be traced in the disorders of digestion associated with low innervation and in the diseases of early life associated with an unstable nervous system. In later life the influences of the birth surroundings do not, I suppose, wholly disappear, but they are obscured by those which operate on adult life, and, as we have seen, diseases of the nervous system tend to become degenerative in type and appear more frequently among the occupants of houses of larger size. In this review of the tables I cannot clainm to have exhausted the suggestions which they contain. The varying incidence of fatal phthisis for example in the different classes of house suggests a wave of prevalence which has two crests, not always synchronizing as to ageperiods, but with a tendency toward postponement of the earlier one as the external surroundings improve. They have associated themselves in my mind with the difference in age-incidence which might be assumed to arise in the earlier ages from an inherited bias and in the later ages from external conditions producing anew a susceptibility to the disease.
In any case the analysis may serve to emphasize the need for carrying inquiry beyond the falling death-rate at all ages to a discrimination of the age-periods at which it principally occurs. It may incidentally also serve to suggest that the whole economic condition of the poor among our population, and not their housing only, is a subject of national importance.
DISCUSSION.
The PRESIDENT (Dr. W. H. Hamer) said the subject dealt with in the paper was an exceedingly interesting one; indeed, if any evidence of this were required, it was to be found in the extraordinary changes in attitude of mind towards it which had prevailed at various times. Nearly two thousand years ago an eminent biometrician, the poet Horace, had said, "Pallida mors.
...."-the passage was familiar and he need not quote it, but might paraphrase it thus-the death-rate in one-apartment houses is very much the same as that in houses of four apartments and upwards. That view prevailed for years. Then came the Registrar-General, and people began to believe that the kind of house in which one lived really had some influence on one's health. During the last few years, however, students of the subject had been hearing a great deal of criticism of the view last mentioned. Some of the members of that Section had recently been attending a course of lectures at University College, and there they had been urged to believe that environment had no influence whatever, and that the only thing which could be done to make life worth living was to try to improve the health and the habits of our parents. Then at length came Dr. Chalmers, and brought them down to earth again; it was delightful to find after all that the views upon which they had all been brought up really had something in them. As Sir Shirley Murphy had dealt with this subject in his Presidential Address at York, he hoped he would be prepared to initiate the discussion.
Sir SHIRLEY MURPHY said that it was only by a careful analysis of the causes of death that one could hope to arrive at any final explanation of the differences in the death-rates of various populations in different social conditions. He discussed the subject in his address at York, and he thought that the difference in death-rate was probably one of social condition, and that it was a matter of less power of resistance to disease in the case of the poor as compared with the better-to-do. When he read his paper he did not know of Dr. Snow's paper, and as Dr. Snow was present he hoped he would give the meeting his side of the story, because his work had been very thorough, and his views would be attentively listened to. If the whole question were one of resistance to disease, it might be manifested in disease of various sorts; and Dr. Chalmers had found that in regard to each of the groups of diseases which he had taken, except cancer, the tendency to disease mortality did follow the social condition. He was particularly struck by Dr. Chalmers's method of classification of deaths by ages. The reports of the Medical Officer to the London County Council-he took Dr. Hamer's figures-showed that the differential mortality of populations in different social condition was less manifest immediately after birth-i.e., in populations where there was a large proportion of the poor one did not find that the infant mortality under one week differed so widely in the poor from that which obtained among the more fortunately placed as it did in subsequent -weeks of life, and with each increment of age the difference became more pronounced. He did not know whether the question of food could be held to enter widely into that, because the presumption was that certainly in the first two or three weeks of life the baby was at the mother's breast; and unless it could be assumed that the milk of the poor mothers provided for the child less nutriment than that of the rich, he would still be disposed to say that the question was largely one of resistance to disease. Be hoped the meeting would be favoured with the views of Dr. Snow.
Dr. E. C. SNOW did not consider his work deserved the kind things which had been said of it, but he would remind the meeting of the chief points of the papers referred to. It was a matter of some controversy, and possibly Mr. Major Greenwood would say something on the other side. The subject of his inquiry was the Darwinian question of natural selection, and he attacked it in the following manner. If one took, say, thirty or fifty distinct populations of babies born in the same year, and followed them through life for five years or ten years, some of them would be found to have a heavy mortality in their first two or three years, other populations a light one. If they were all placed in similar environment, would those baby populations which suffered from a heavy mortality in the first two or three years of life show a light mortality in the later of the series of years ? He could not discuss the statistical difficulties of the problem, but he found there was a distinct negative correlation between the mortality in the first two or three years of life and the mortality in the later years. The negative correlation was not large for English districts, but was considerable for Prussian districts. On the average those cohorts of Prussian babies which had one hundred deaths in excess in the first three years, had eighty or ninety deaths in defect in the next seven years. From the evidence he brought forward he drew the conclusion that a considerable proportion of the mortality in infancy was selective, and that those districts with.a heavy infantile mortality suffer in later years to a smaller extent than they would if the infantile mortality were lower, and vice versa. The death-rate tables in the present paper he regarded as highly interesting. The first question which it occurred to him to ask when he noticed the different mortalities of the male adult occupants of one-, two-, and three-apartment houses, was with regard to the occupations of these adults.
Were the occupations of the inhabitants of the one-, two-, and three-apartment tenements sensibly the same ? Was the increased death-rate evidenced in the smaller tenements solely due to the kind of house, or was it merely associated with the kind of house, but produced by other causes, such as occupation and habits ? He thought the latter to be quite possible. The paper was so thorough in other respects that he felt sorry that the information about occupation was not given. It would be seen that at ages 20 to 25, and 25 to 35, the male death-rate in one-apartment tenements was less than the corresponding one in the two-apartments. But the reverse was the case with females. He did not know whether these differences were significant, but they suggested a difficulty in that the males at those periods of their lives might have gone to institutions to die rather than dying in their own homes. Having being concerned with mortality statistics in connexion with Friendly Societies, he found that though occupation seemed to influence mortality to a less extent than it influenced sickness, the differences produced by occupation were considerable, and he hoped there would be more information forthcoming as to the occupations of the people dealt with in Dr. Chalmers's tables. He would also repeat that though differences in mortality might appear to be associated with particular types of tenement it was inadvisable, witlout further evidence, to assume that the latter was the cause of the former.
Dr. DUDFIELD regretted that so short a time had been available for the study of Dr. Chalmers's paper before the meeting, the more so as he (the speaker) had some work in hand on somewhat similar lines. In considering the mortality in apartment houses (anglice, tenements) it had to be borne in mind that among the working-classes a man when he married usually began with a home of one or two rooms, and remained there as long as his wages remained comparatively low, or until the sanitary authority required him to move to a larger tenement on account of overcrowding. By that time the children had passed through the most hazardous ages and the more weakly had been weeded out. Usually there followed more prosperous times for the family when the children began to work and added their contributions to the family budget; to be followed, in later years, as the children left the family, by a period of financial depression when the parents returned once again to the smaller tenement. It was evidentp therefore, that the problem of tenement mortality was one of great complexity and, for himself, he could not at present see how the problem was to be solved. Dr. Chalmers had given them the numbers of institutional deaths and certain rates based thereon, but, so far as he (the speaker) could gather, had not attempted to allocate the institutional deaths in the manner usual in England. He should like to know whether such allocation was impossible for any reason in Scotland, because the mortality-rates in each class of tenement might be expected to be materially altered if the institutional deaths were properly allocated. He could wish that there were in England similar facilities for studying tenement mortality as there appeared to be in Scotland. If he desired to get out rates such as those presented by the author, it would be necessary to visit every family and house in which a death occurred. He entertained some hope of being able to study the matter in a somewhat similar, but not so exact, manner by comparing the mortality in individual streets, the general characters of which, quta housing, were known.
Dr. BASHFORD said that the point in which he was specially interested was the comparison the author brought out between the incidence of cancer in one, two, three, and four-roomed houses, and the incidence of malignant disease generally. As members of the Section knew, that subject had been brought out fully by Sir Shirley Murphy in his reports for 1906 and onwards, and these figures bad been confirmed by those for Stuttgart by Weinberg, Berlin by Hirschberg and Silbergleit, Vienna, by Rosenfeld. No relationship had been established between the incidence of cancer and the degree of congestion of living apartments. There was in this respect a marked contrast between cancer and tuberculosis. One would hardly expect to find in populations inhabiting small houses a large amount of cancer, seeing that this was a disease affecting largely the higher age-groups, and one, two, and threeroomed bouses contained a high proportion of children. Furthermore, although persons inhabiting such houses often took in aged dependents, the latter, in case of severe illness, almost always drifted into institutions, and therefore the allocation of deaths demanded as great attention as did the age and sex distribution. He noticed that Dr. Chalmers said in his paper that there was no definite relation to be established between the number of rooms inhabited and the incidence of cancer. But on looking at the tables, if one took No. 31, " unknown causes of death," and No. 32, " all other causes of death," or the deaths grouped together as in No. 10-namely, " digestive diseases "-one found also, as the number of rooms increased, a diminishing proportion of cases was allocated to these different diseases. That might also have some bearing on the interpretation of the figures implying merely improving degrees of certification of causes of death. Considering that in the past all cases of cancer were lumped together, as if it were one disease, which it was known now not to be, but to present many varieties, one could understand the generalizations which were made. If statistics of cancer were to continue to advance our knowledge not only must the age and sex distribution be taken account of as in the past, but also the primary sites stated. Dr. Ogle had attempted to, tabulate cancer according to the certain selected sites affected, but gave it up as he did not think the expense and labour justified, being unable to see much good result. At a later date the subject was taken up in different ways, and he (Dr. Bashford) had urged its importance as the result of comparative studies on animals and the age-incidence of cancer on organs as distinct from individuals. Sir Shirley Murphy, in taking up the question of density of population for London, had attempted to tabulate carcinoma as distinct from sarcoma. That was arbitrary, as no difference clinically existed, so far as certificates of death were concerned. But, with the.bJacking of the Imperial Cancer Research Fund, the Registrar General's Office had been invited to publish detailed information as to primary sites, which was available for ten years, and the result had been to show that, as had been long recognized, the age and sex were of great importance; but the figures established a new fact, that while the influence of age was similar or identical for the same organs in the two sexes it differed widely from one organ to another. In the tables which Dr. Stevenson published one had the maxima for different organs at certain age-periods; for some sites there was one maximum immediately after birth, and another towards the end of life. For some organs there was only one maximum attained; probably towards the end of natural life. In other sites, the incidence went on increasing progressively, or there might be the suggestion of two waves. The progressive increase, or the apparent drop, might or might not be right; nevertheless, the differences brought out were real differences for all sites, owing to the imperfect certification of cause of death in the aged. It was known that deaths recorded as from old age, 065 in 1909 per 1,000, were equal in number to the deaths recorded from cancer in that year. Thus there was a large margin of error, and many deaths set down to oldage were almost certainly due to cancer. Therefore there did not seem much scope for statistical investigation in regard to the incidence of cancer in different houses. But an important point was that which had been raised as to occupations and the allocation of deaths in institutions. Dr. Chalmers gave the deaths per 1,000 from several causes at various age-periods; he presumed that was deaths per 1,000 persons living at those ages, and the other deaths per 1,000 at various institutions. There was, then, no attempt to compare selected populations in these institutions with the general population.
Dr. CHALMERS interposed to explain that his institutional deaths were not the Registrar General's. In Glasgow they returned to the house address, when there was one, every death occurring in an institution. But there were 23,000 people who lived either in Poor Law institutions or in common lodging-houses, or in homes for old people, &c., &c.; they were persons who had no address other than that of the institution in which they lived. The number of deaths of these persons was 3,939 in the period under review.
Dr. BASHFORD, continuing, said his other point was that statistical effort might usefully be diverted to some other aspect of this subject, because of the large amount of experimental work which had been done; the problem was not only a statistical but also an experimental one. For twelve years a large number of experiments had been performed, with the view to ascertaining whether there existed anything in the nature of cancer houses or a popu-lation specially invaded with cancer. Part of that investigation consisted of breeding experiments, partly of housing healthy animals along with animals in which the disease had been inoculated. Hundreds of thousands of experiments had been performed on the housing side, but they had never seen a higher spontaneous development of the disease among such animals in comparison with that in animals isolated from the inoculated ones. They had been able to breed a strain of mice in which, at every age-period, the disease was much more frequent than in other strains-at some age-periods almost twice as frequent. And they had housed old animals with young animals for long periods, yet neither in old nor young had any higher incidence been observed, not even in the offspring of mothers already cancerous. The statistics of Sir Shirley Murphy on the matter, because of the allocation of deaths occurring in institutions, were the most reliable which had been published, and the experiments bore out the results of Sir Shirley's statistics in regard to cancer.
Dr. FREMANTLE said he yielded to none in his admiration of the very laborious and interesting compilations which had been set forth in the paper. The discussion had given promise of further work to be done, and he suggested that in regard to these housing questions care should be taken to see that efforts were usefully employed. Whether one was inquiring into the influence of the size of the house, or of the back-to-back house, or problems of sanitation, one could not resist the fact that the problem was a complex one, the causes were multiple, and gross conclusions could not be formed as to one factor alone. In this case the issue, as regards healthiness of the house, was confused by differences of overcrowding, of comparative ages, and of comparative wealth, a matter which must have occurred to the minds of many. This latter was a most important matter in any investigation of the kind; and the average rate of wages must be taken into account. Generalizations based upon other data were likely to be love's labour lost. It was because he so highly looked forward to Dr. Chalmers's future labours in connexion with housing that he insisted on this point. An instance in illustration was raised by Dr. Bashford when he spoke of the incidence of malignant disease. Dr. Chalmers gave that as an exception to his rule; but might it not beseeing that Dr. Bashford had shown that many differences in cancer-rates might be due to differences in diagnosis-that those who lived in four-room tenements were better attended medically than were those who lived in one room ? A careful consideration and tabulation was necessary of all the conditions, including that of wealth, before the comparison of housing conditions could be advanced by comparison of death-rates.
Dr. FARRAR pointed out that in many districts, such as those of the mining and cotton industries, where the average wage was good, the general and infantile death-rates compared unfavourably with those where less money was earned. And it was notorious that during the cotton famine the infantile death-rate was much reduced in the districts affected. Therefore the relationship of dietary and wages to death-rate was not quite obvious.
Mr. MAJOR GREENWOOD said be had not seen the paper until that evening, and it was scarcely fair to criticize after a few minutes' acquaintance a paper which had obviously involved many months' labour. With regard to the controversy as to environment versus selection, he submitted that much of the dispute simply arose from the natural desire of human beings to quarrel with each other. In this paper differences between the rates of mortality in different classes of house were shown. The man in the street tended to jump to the conclusion that the differences in housing was the cause of the difference in mortality, that the obvious explanation was the true explanation. The obvious explanation need not be the true explanation; but still, because an explanation was obvious, it need not be false. He (Mr. Greenwood) thought that there was in some quarters a tendency to assume that when a difference could be plausibly referred to inherited characteristics it needed no further analysis, but that only when the apparent explanation was environmental further analysis was necessary. Professor Pearson had shown that the differences in the infantile mortality rates of families of bad habits or health when compared with persons of good habits or health, irrespective of housing conditions, were greater than the general differences between the rates for all families in "through" and all families in " back-to-back" houses, but a difficulty he (Mr. Greenwood) felt was as to whether the people with bad habits went to the back-to-back houses because they had bad habits, or as to how far living in back-to-back houses produced bad habits. He did not think that question had been satisfactorily answered. But with regard to testing how far any effect was environmental and how far it was selective, he could see no other process than that of Dr. Snow; and Dr. Snow was mistaken iti supposing he differed from his view. Such difference as there might be between himself and Dr. Snow was as to whether one could neutralize the environmental factor by operations performed on mortality figures alone. He agreed with Dr. Snow that one could not judge as to whether the influence of environment was important simply by showing that one got the same difference between the rate of mortality in the infants in the different classes of house as in the case of children aged 1 to 5, because there one was comparing contemporaneous populations. It was clearly necessary to do as Dr. Snow suggested-namely, to take a certain number of children living under certain conditions, of all ages, and then to follow the survivors after infantile age through life, and to compare their mortality from age to age with that of a similar set under other conditions. That seemed a very difficult investigation to carry out, owing to the migration continually going on from one stratum to another. Owing to the imperfections of the statistics, more attention should perhaps be paid to the positive than to the negative results, but here difficulties might arise. In Dr. Snow's valuable paper, for instance, it might be difficult for a reader to be clear why one should pay more attention to a set of data which gave a high negative correlation, than to another set which gave a low one; and the suspicion arose in the mind that it was very easy in these complicated statistics to convince oneself that the statistics which yielded the result which accorded with one's a priori ideas were the more accurate ones. He did not suggest for a moment that that was the case in Dr. Snow's paper, for Dr. Snow gave reasons which could be weighed for his preference; but it was necessary for other people to be on their guard against falling into such a trap. Dr. Bashford had alluded to the question of cancer, and the great fallacies which arose owing to errors and ambiguities in the statistics. Mr. Maynard had recently published an interesting paper which exhibited a high correlation between the death-rate from diabetes and the death-rate from cancer in American cities. Mr. Maynard gave some general reasons, which were not perhaps very definite, for thinking there should be a correlation between these different diseases. He (Mr. Greenwood) found that if one applied the same process to other countries, sometimes one got the same results as Mr. Maynard, and sometimes different results; and one was conscious of a tendency to suppose, if one agreed with Mr. Maynard's general views, that where the statistical results which supported it were obtained the cancer statistics were better than they were in other countries which gave negative results. In all these investigations it was best to adopt the President's attitude of resolute scepticism.
The PRESIDENT remarked that Dr. Dudfield had made the point as to the allocation of deaths in institutions to the different classes of houses. Dr.
Chalmers had spoken of the ebb and flow of the population as between one class of population and any other. Taking the city as a whole, Dr. Chalmers had informed him that there was a loss of 80,000 persons during the last ten years. No one knew how many deaths had occurred among those 80,000, but if in addition to the other allocations mentioned by Dr. Dudfield, it had been possible to allocate to the several class groups the deaths among the 80,000, still further differences would have resulted, and possibly some of those anomalies which had been referred to as occurring at the higher ageperiods would thus have been accounted for. In looking through the returns of London deaths, and comparing the later years mentioned by Dr. Chalmers with the earlier year 1901, it transpired that the higher number in the earlier periods compared with the later were, first, in diarrhea-and that, no doubt, followed from the fact that in the three later years there were exceptionally wet summers and then, further, the other excessive numbers found were in phthisis, bronchitis, and diseases of the nervous and digestive systems. Under all those headings (with the exception of diarrhaea) deaths at older ages were higher than those at younger ages. If, then, some of the deaths among the 80,000 persons leaving Glasgow could have been referred back to the different groups of houses, they might have tended to raise those death-rates at the later periods in the one-apartment and two-apartment houses which Dr.
Chalmers had told them were lower than might perhaps have been expected.
Dr. CHALMERS, in reply, said it had been pointed out to him, in a friendly way, that he had not published his conclusions until after the meeting. He had enjoyed the criticisms, which had to some extent suggested new lines of inquiry. He had used the house-grouping because it seemed to him to represent in a rough way the economic grouping; house rentals or even income-tax returns might also have been used for a similar purpose. What he wanted to present was the relationship of two things which had a common association in the house-viz., the occupants and the deaths occurring among them. That was one reason why he had tried to place the death-rates according to house groupings. He had hoped to get comparative tables of occupation and income, but one of the difficulties was the selection of proper samples. He had taken the occupations of 3,400 families selected from seventeen of the industrial wards; but owing to lack of time it was impossible to bring the analysis beyond the twenty-three primary groups of the Registrar-General's classification. At some future time he might be able to bring the facts of the average incomes associated with the occupations followed by the inhabitants of the different sizes of house into line with Ithe death-rates. That had not been overlooked, but it could not be accomplished in time. He had begun the inquiry with the view of ascertaining the changes in the deathrates of particular social groupings between 1901 and 1911. The death-rate was not that of the decennium, but the death-rate around census periods. The personnel was continually changing, people were frequently moving from one part of the city to another, and he thought also from one size of house to another. It would be a difficult matter to follow the life-history of each family in any considerable number of cases in such a way as to trace a continuous life record. WVhat seemed to him to require investigation was the change in the social incidence of particular types of disease as age advanced. Dr. Bashford disagreed with his remarks about cancer because he found. a similar disparity in looking over the figures for indigestion and for diseases of the nervous system. He (the speaker), following up the suggestion of low vitality at birth in the children of the smaller-sized houses, as shown in the death-rate from " prematurity," was inclined to regard the change in the house-incidence of these two groups of disease, associated as it was in after years with a change in type among the diseases of the nervous system from convulsive to degenerative forms, as evidence that the birth-handicap continued during adolescence at least. It seemed to be extinguished thereafter, or to become obscured by the influences affecting adult life. He had read Dr. Snow's paper, and agreed to some extent in thinking that in certain conditions diseases were selective. That, indeed, was the purpose of his own suggestions in the illustrations he used regarding prematurity and diseases of digestion and of the nervous system. He believed they might be regarded as selective diseases-although that might only carry them one stage further back to the inadequate food supply of the mother. There was no evidence that the infectious diseases were selective in this sense. Sir Shirley Murphy made an interesting statement with regard to deaths in the early weeks of life, as being similar in rate for small and larger houses. Two or three years ago, when making another inquiry, what struck him was that if one took the deaths from immaturity, one found that the rate in the different wards of the city differed enormously, but that there was a constant ratio between their volume and the final death-rate under one in the same ward. The ultimate death-rates differed, as the original prematurity rates did, but their relation to "immaturity" appeared to be uniform. With regard to the difficulty as to institutional deaths, mentioned by Dr. Dudfield, that was being got over in Scotland. For years, however, in Glasgow the practice had been to refer back each institutional death to its own house and district; and the deaths of 1911 were quite comparable with those of 1901. He did not think Dr. Farrar's illustration from the cotton famine was on all fours with his own suggestion regarding prematurity; because in the cotton famine it was the difference between children who were nursed and children who were not nursed because their mothers were in employment.
